What is claimed is: 

^ ^ S ^^ 1. A protection switching methid for a passive 

2 optical network system including / 

3 an optical line terminal for switching between 

4 a first active-system transmission/reception section and 

5 a first standby-system transmission/reception section by 

6 using a switch, / 

7 a plurality of networjc unit for selectively 

8 connecting second active-system transmission/reception 

9 sections and second standby-system 

10 transmission/reception sections to subscriber terminals 

11 upon switching said sections through selectors in the 

12 event of a communication abnormality, and 

13 transmission patj'ns for star-connecting said 

14 second active-system transmission/reception sections to 

15 said first active-system/transmission/reception section, 

16 and also star-connecting said' second standby-system 

17 transmission/reception ^sections to said first 

18 standby-system transmipsion/reception section, 

19 characterized by comprising the steps of-: 

20 detecting a communication abnormality in at 

21 least one active-system virtual path established between 

22 'said optical line tprminal and said subscriber terminal 

23 through said transmission path and/ said network unit; 
2 4 and I 

2 5 upon detection of a communication abnormality 

I 
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in the active-system virtual path, causing said switch 
to switch the transmission paths t® establish a 
standby-system virtual path betweep said optical line 
terminal and said subscriber terminal serving as a 
communication partner . 

2. A method according to/ claim 1, wherein 
the method further comprises the step of 

simultaneously transmitting warning signals indicating 
communication abnormalities frpm said network units, and 
the step of establishing comprises the step of 
simultaneously switching a p]Jurality of active-system 
virtual paths between said optical line terminal and 
said subscriber terminals tg a plurality of . 
standby-system virtual paths by simultaneously 
switching/controlling all ports of said switch in said 
optical line terminal upony reception of the warning 
signals . 

3. A method according to claim 1, wherein 
the method furlbher comprises the step of 

simultaneously transmitting warning signals indicating 
communication abnormalities from said network units 
which have accessed signals distributed from said 
optical line terminal , //and 

the step of ^establishing comprises the step of 
simultaneously switching a plurality of active-system 



9 virtual paths between said optical line terminal and 

10 said subscriber terminals to a plurality of 

11 standby-system virtual paths by /simultaneously 

12 switching/controlling predetermined ports of said switch 

13 in said optical line terminal upon reception of the 

14 warning signals. 
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4. A method according jco claim 1, further 
comprising the steps of: 

transmitting a selector switching signal from 

said optical line terminal tp said network unit when a 

I 

communication abnormality i^ the active-system virtual 
path is detected; and 

selectively switching said active-system 
transmission/reception section and said standby-system 
transmission/reception section in said network unit when 
the selector switching signal is received. 

5. A method according to claim 1, further 
comprising the step of setting an active-system virtual 
path and a standby-system virtual path between said 
optical line terminal and said subscriber terminal in 
different bands. 



6. A method according to claim 1, wherein 

2 the method If urther comprises the step of 

3 setting, in different bands, a plurality of first 
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4 active-system virtual paths runraing through said first 

5 and second active-system transmjission/reception sections, 

6 a plurality of second active-system virtual paths 

7 running through said first and| second standby-system 

8 transmission/reception section's, first standby-system 

9 virtual paths running through ffsaid first and second 

10 active-system transmission/reception sections, and 

11 second standby-system virtual! paths running through said 

12 first and second standby-system transmission/reception 

13 sections, and 

14 the step of establishing comprises the step of 

M 15 switching the virtual path to one of the first and 

H 16 second standby-system virtual paths through said switch 

i 17 when a communication abnornlality is detected in one of 

3 I 

jj 18 the first and second active-system virtual paths. 

i / 

== 7. A method according to claim 6, further 

I 

2 comprising the step of resetting the second 

3 active-system virtual patjh and the second standby-system 

4 virtual path to share a band assigned to said first 



1 1 1 



5 active-system transmission/reception section when 

6 communication abnormalities are detected in all said 

7 first active-system virtual paths. 



8. A method according to claim 6, further 

2 comprising the step of/ resetting the first active-system 

3 virtual path and the iirst standby-system virtual path 
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4 to share a band assigned to said first active-system 

5 transmission/reception sectiJbn when communication 

6 abnormalities are detected jjn all said second 

7 active-system virtual paths 



9. 



A method according to claim 1, wherein 



2 
3 
4 
5 
6 
7 
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the method further comprises the step of 
setting a plurality of active-system virtual paths in 
different bands, and I 

the step of establishing comprises the step of, 
when a communication abnofrmality occurs in one of the 

j 

stem virtual pati/hs, limitii 



active-sysl 



_ng a band set for the 



remaining normal active-system virtual paths and using a 
surplus band as a standbf -system virtual path. 
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A method according to claim 1, wherein 

I 

:urther 



the method further comprises the step of 

! 

setting a plurality of active-system virtual paths and a 
plurality of standby-system virtual paths, and 

the step of establishing further comprises the 
step of switching active-system virtual paths, except 



T 



for an active-system virtual path assigned to a specific 



subscriber terminal fo 
to standby-system virt 



r which no protection is required, 
al paths, except for a 
standby-system virtual]/ path assigned to said specific 
subscriber terminal, |n the even of communication 
abnormalities in the lactive-system virtual paths except 



- 47 - 



for the active-system virtual p^th assigned to said 
specific subscriber terminal 

11. A method according |to claim 1, wherein 
the method further// comprises the steps of: 
setting a plurality of active-system virtual 

paths between said subscriber terminal and a plurality 

f 

of first transmission/reception means corresponding to 
said active-system transmi^Lion/reception section; and 

setting a standb/y-system virtual path between 
said subscriber terminal and second 

transmission/reception means corresponding to said 
stanby-system transmission/reception section, and 

the step of establishing comprises the step of, 
when an abnormality is detected in an active-system 

i 

virtual path, switching// the active-system virtual path 
in which the abnormality is detected to a standby-system 
virtual path by using a band held by said second 
transmission/reception/ means. 

12. A protection switching apparatus for a PON 
system characterizes by comprising: 

an optical, line terminal having a first 
active-system transmission/reception section and a first 
standby-system trapsmission/reception section- for 
transmitting/receiving signals and detecting 
communication abnormalities in transmission paths; 



in 



8 a plurality of network units each having a 

9 second active-system transmission/deception section and 

10 a second standby-system transmission/reception section 

11 respectively connected to said first active-system 

12 transmission/reception section ajnd said standby-system 

13 transmission/reception section ^/hrough the transmission 

14 paths, said network units being star-connected to said 



15 optical line terminal through /the transmission paths; 

16 selectors which arej respectively arranged in 

17 said network units to select Jsaid second active-system 

18 transmission/reception section and said second 

19 standby-system transmissionjreception section connected 



N 20 to normal transmission path's, one of said selected 

w I 

s! 21 second active-system transmission/reception section and 

o II 

22 said selected second standby-system 

// 

23 transmission/reception section being connected to 

24 subscriber terminals; 

25 a switch which? is arranged in said optical 

26 line terminal to establish a virtual path between said 

i 

27 optical line terminal and said network unit by switching 

28 and connecting the transmission path between said first 

29 active-system transmis/sion/reception section and said 

30 first standby-system transmission/reception; and 

31 a first control section which is arranged in 

32 said optical line terminal to control said switch, upon 

33 detection of a communication abnormality in the 

34 transmission path, jpo as to switch the abnprmal 
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35 transmission path to a normal transmission path, thereby 

36 reestablishing a virtual path to /said subscriber 

37 terminal in which the communication abnormality has 

38 occurred, the virtual path beingj constituted by an 

39 active-system virtual path and /a standby-system virtual 

40 path. 



13. An apparatus according to claim 12, wherein 

the transmission path is formed from a metal line. 



7 



L 



14. An apparatus according to claim 12, wherein 

the transmission path is formed from a coaxial cable. 



/ 



15. An apparatus according to claim 12, wherein 

2 * the transmission path is an optical 



/ 



3 transmission path, and 

4 said network iSnit is an optical network unit. 

16. An apparatus/ according to claim 15, wherein 

2 the optical transmissi/on paths respectively star-connect 

3 said second active-system transmission/reception section 

4 and said second standby-system transmission/reception 

5 section to said firJt active-system 

J 

6 transmission/reception section and said first 

7 standby-system tr^ismission/reception section through 

8 photocouplers . 
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17. An apparatus according to claim 12, wherein 

2 said switch outputs an ATM cell/ to one of a plurality of 

3 ports, to which said first active-system 

4 transmission/reception section! and said first 

5 standby-system transmission/reception section are 

6 connected, in accordance withf a header value added to 

7 the ATM cell. 
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18. An apparatus according to claim 12, wherein 

said switch determines an output port for data in a 
synchronous transfer mode im accordance with a time slot 
of a frame. 

19. An apparatus according to claim 12, wherein 

f. 

said network uriits transmit warning signals 
indicating communication fabnormalities in the 
transmission paths, and j 

said first conftrol section switches/controls 
all ports of said switch! to simultaneously switch 
virtual paths between said optical line terminal and 
said subscriber terminals from active-system virtual 
paths to standby-system virtual paths upon 
simultaneously receiving the warning signals from said 
network units. 



20. 



An apparatus according to claim 12, wherein 
said network units which have accessed signals 
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distributed from said optical ldpe terminal transmit 
warning signals indicating commfinication abnormalities 
in the transmission paths, and 

said first control section switches/controls 
predetermined ports of said switch to simultaneously 
switch virtual paths between said optical line terminal 

I 

and said subscriber terminals'/ from active-system virtual 
paths to standby-system virtual paths upon 
simultaneously receiving the// warning signals from said 
network units. 



21, An apparatus according to claim 12, wherein 

said first control section transmits a 



selector switching signal to said network unit when a 
communication abnormality //is detected in the v 

l 

transmission path, and // ^ 

said network un'it comprises fa"\second control/ 



>lling Jaic 



section for controlling said selector to selectively 

j 1 . 

switch said second active-system transmission/reception 

I 

section and said second |standby-system 
transmission/reception section upon reception of the 



ilector switching signal 



selector switching signal from said optical line 
terminal . 

22. An apparatus according to claim 12, wherein 

I 

the active-system virtual path and the standby-system 
virtual path between //said optical line terminal and said 



subscriber terminal are set in different bands. 



23, 



An apparatus according to claim 12, wherein 
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2. the virtual path comprises a plurality of first 

active-system virtual paths running through said first 



and second transmission/reception sections, a_jplurality 

// * 

virtual 



of second active-system 



paths ^running through 



said first and second standby-system 

:Jons, 



transmission /reception sect 



a first standby-system 



virtual path running through said first and second 
active-system transmission/reception sections, and a 
second standby-system virtual path running through said 
first and second standby-system transmission/reception 
sections, the first and /second active-system virtual 
paths and the first and/ second standby-system virtual 
paths being set in different bands, and 

i 

said first control section controls said 



switch to switch the /virtual path to one of the first 

I 

and second standby-system virtual paths when a 
communication abnormClity is detected in one of the 

I 

first and second ac| ive-system virtual paths. 



24. An apparatus according to claim 23, wherein 

2 when communication abnormalities are detected in all the 

3 first active-system virtual paths, a second 

4 active-system virtual path and a second standby-system 

5 virtual path ai?e reset to share a band assigned to said 
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6 first standby-system transmission/ reception section. 

25. An apparatus according to claim 23, wherein 

2 when communication abnormali tie's are detected in all the 



3 second active-system virtual paths, a first 

4 active-system virtual path an^d a first standby-system 

5 virtual path are reset to shate a band assigned to said 



6 first active-system transmission/reception section, 



y 26. An apparatus according to claim 12, wherein 

// 

2 a plurality of ajctive-system virtual paths are 

3 set in different bands, and 



4 when a communication abnormality is detected 

// 

5 in an active-system virtual path, a band set for 

6 remaining normal active-jsystem virtual paths is limited, 

7 and a surplus band is u(sed as a standby-system virtual 

8 path. 

V s 

v 27. An apparatup according to claim 12, wherein 

2 a plurality of active-system virtual paths and 

3 a plurality of standpy-system virtual paths are set, and 

4 said first control section controls said 

5 switch, in the everyt of communication abnormalities in 

6 active-system virt/ual paths except for an active-system 

7 virtual path assigned to a specific subscriber terminal 

8 for which no projection is required, so as to switch the 

9 active-system vifrtual paths in which the communication 
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10 abnormalities have occurred to sfcandby-system virtual 

11 paths except for a standby-system virtual path assigned 

12 to said specific subscriber terminal. 



28. An apparatus according to claim 12, wherein 

2 a plurality of active-system virtual paths are 

3 set between said subscribe^ terminals and a plurality of 

4 first transmission/reception means corresponding to said 

5 active-system transmission/reception sections, 

6 a standby-system virtual path forming a 

7 virtual path is set betv^fen said subscriber terminal and 

8 second transmission/reception means corresponding to 



9 said stanby-system trara'smission/reception section, and 

\# i u 

;i 10 when an abnormality is detected in an 

o I 

W 11 active-system virtual! path, the active-system virtual 

*D 12 path in which the abnormality has been detected is 

O 

n 13 switched to a standby-system virtual path by using a 

14 band held by said second transmission/reception means. 
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